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fir boo^fft S 2 fiiMf S!© o * * h T- »3 , HiJiBfgiJ 
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WfctE-sT* «riaW3fe©J»f^«K:JB2©aM^**inJ|fi- 
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i^ftM3tsm©i»*f£»D*y h©fflmi£B. 

cjBi©iwsft^b-C5itt*n, *©jy«wffit:»2© 
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h -T a 1 HIB«©B9SC^Kl D * v b ©IHfll&B. 
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$b^isia#fcaes®T**>s;£bT^TT-£a«K:b 
[0 0 0 23 

K£*©a«f] a«*:fc; *nc**s*ns2*©iHiaju 

t©2*©W«BU>^*2flS:tlKl*t 
$6 D m bT3SJft#*oo^fT-r 4 ABBSi© 2 £#s*tD * 

ttittcanft: < S&ffc-*S«fco h ©Mffi^fcfisOT b 

WJJ:bTlt 0i*.tf<RHB6 2— 9 7 0 

0 6^&fSIBffi©li^S:W5^i:* s -r-§5o . 
[0 0 0 3] 

l$£Wtm®L b <t d t -r S HUM bA^ b^c *s e>> d ©¥ 
?*■r•^±ESfflt^b^el^*^p©[H]I^iA s fea®^^ 

©S¥ (JEfBJ) ©^S* s . K»©HHB*4Wfjrsi:*© 
13 b:^ vs-fe tf> N ,: mP©ES® C ISIt b mmi ■ 
> ^ - > X ttSEJS bt *frf 5 c t ifiX- is ft v»» 

*P © Efl Q * J fe 5 ESffi T- * #J n "T13 Sf^ b T * * 5 
fit©— ofcbT;-*ff>^* — >TJt¥.*6±©S!»*K.- 

#jt&na. - bp*>s p#»>©Hi«s^ftS!i»rs©Ttt.. 
&<s ^p©s ;[ i z ^^±©^ , j>^©*^f^ ifts-r 

ms.e>ti2>o -fpjte^^a, s:fifiai©s¥A s ^©j;'5^ 

^nA^±©^H* s B^S& («n& 
v^^) T-feniix sjeufciMTftatfii-i-actosT?* 
s *» e» -e * a . • *©#* l fe t) ©ft - *miBUtt 

56Cs «¥2-2 59 8 3 9^ (¥fiE2^9/3 2 80 
tUn) T'^lllbTV^5„ 

[0 0 0 4] bA>b&#5K *ttJ«A*«a3iE UfcttUfftt 

DsJ«» h©®ttS:l^ff^T r ;i/"ei£^bTV^fe^ 3d* 
Sfl©l&*!=!^#©Hg&4 s a4gf3itl < *ff^* - 

< i^ttA s li'S;fcna*p^^T^^->t3*3v>T 

fe^fc. b^U INHEM**tt«-rsCttn#» h©ffll 
^Bi3 i^jfi© n > Y. i b^ ttfti£ & e. ^ 

*©«&iea©3 >Ki-*tt*S!Tfa«4>;*;* < iea 
*©»ttt±»«fflfflt3#s' M3t^>T$fSb 

[0005] t^tx c©^0^©@^{i> ^asftb-c 

fc^T^^ ->^3Sr3l^T h ©£&&ft!ffll b 
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X t» iSSS^ y V J- - 9 £ ffl v ^ fc ^WBWfll ^ fx -5 £ i: & 
[0 0 0 6] 

jfootfy hcDPSB'J >£©&l8g[5KIBb&-tf-— * 

n*«iE"i-^<JB2©akfp«**iifr4*ji^SN 

-1iillBIBI»KBttN liF©Jr£©HWs«fc*#3nfc 

ft 2 ©jg^fifcia© bTStJiBit-^^-^ 3$t£ 

•flffifcbfco 

[0 0 0 7] 

[#ffl] MBT; >*©*£*£ @«ftftk©«IS*«» 

• ^ar**to> *nciSbTffi 2 ©»#«*** bt has 

. ft*-*^©J&f£S££b&ifli£bfc©TN Hia©fe 
•4HHa**fT'T*i:*t>«K:SJtb&iMTft«[fif*"*^ 

[0 0 0 8] 

[?UfE0l] ttT, WK»»cijJ?v KtbT2£*ff©D 
sl?»Fft«llchoTCl©»Bli©SWB«*KWrs. 01 

fct-€-©n#y h i ^^{*65^rN-ruiBj^'5r;p> ^isr-as 

t)> tzttMtUDVmv 2C6iOP» (US) & 

lis (3jip©ffia:©^«)CftRfls (W) **ft*re» 

t5t» i E-* , e«»t5) o IS6fl©HS5 (14) Ht± 

*»^jBtx mommmmtDrnm m) ior, iol 

. Cfc{H!l£R, £«Lfct5. filTHU), R©Ks»*- 
*fRj (x#|rJ) ©H1& (tt) 1 2R, 12L, RJO-;i/ 
7?tfil (y^lqJ) ©H®5 ($4) 14R, ML, m®<DV 
y*-#fa©iMS (Ift) 1 6R, 16L, SMtotDKy*- 
*tPl©Mfi!5 (14) 18R, 18L> |R|D-;i/*|ql©g|fi5 
(14) 2 OR, 2 0 Li:&^>T:fc!^ *©TWtttJE¥ 
(SfflS) 2 2R, 2 2 L#3«£nSJ:#fc* *LhffiK 

bjhmb (at*) 2 4*sgs(t^ns *©rt»ci±»JiBJ- 

($4) 1 OR (L) , 1 2R (L) , 1 4R (L) 
flMfcStU *fcJSH»ttN HW (W) 18R (L) , 2 

or (D ip^mmztiZo ztz, ^tmmhmm^h<o 

Btt*HU 2 8 R, 2 8 LT\ MHS5i:J£liffi£:© 
HttTJfilU >^ 3 0 R, 3 OLX'Mf&ZftZx, 
[0 0 0 9] ZZTts Wffiy>*2tt£:&0jafcovvt 

^n^n6o©efia4-^x.6n, sMf+tinfeffle 

x 2 = 1 2<®©BSg5 (t4) S-*ft*ft30K*ft*fcl!tt 

■rsckTs E^cma©*^-**.*^* 5 "^ 



HK:tt j t©m*»*f&* , r4«ia« ! &iffe»*** , s 

■?©p$ffl(±^ct*tm^A* s J§iMtS^bfcttlM (WHT 1 
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ft<^fT-rs* s s ^)^Hbav^laoHHiic^a^lbfe^:Stt 
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[0 0 14] *£T?::©«fflfc*^TttH4fci3Vttll 

uftiniLTDaiaiSiiicirrss^bftK*&. wt, ^ 

©SW£* u ©ffffl £ Ztit «t £ jft? ££fb o V > t Rig 
[0 0 15] far, 03©3lg5^1t-#mft<lx.fcD# 

-r<g/£fti§:tt£o 

orjs o m ®ma*iRi©a»i:fe**iRi©ji 

S^h* 5 -?^^. (@5t3|iy&;£[R^ EI6tfe^[q] 
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C(5S3D £&P©£¥ii* m®H*fLTS!)A^^ (ft 

tftlffSo l^tf^SZMP (zero moment poin 

t)©*JS:ftffll^ JE^tfKiSfr&ttft&VNfcfcZMP 
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T = K r • 9r+Kr • © r -F p -B-Fv-e-Im-® 
+ d ( 0 0, 9 r ) 

iU K r : £8tfT?»Jx Fp, F v z *f 4 VfTflk 
0 O r 

[0 0 2 4] ft, ft4©^SLd (0 0, 0 0 r) \ BP. . [0 0 2 5]. , 

d ( 5 0. 90r) = 

k r • 0 0 r - f P • 0 0 + k r • 0 0 r - f v • 0 0 + n 1 • I m • 0 0 

0 

0 

[0 0 2 6] CLdTN ft4©5££f&l©5S;£ttALT££ [00 2 7] 

a-TS^s ft6©$P<f;:££. _ [»63- 

' (J (8) +M- Im) + X (8) ■ 8' + Z (8-) 

. 4- Y ( © ) < F .. + M : F p • 0 + M • F v • & 

+ M« d (fiO r, 9 0) 
= M- .Kr-0r+M-Kr-©r 



d (flOr, 0 0 ) = - d ( 0 0 , 8 0 t) 



[0 0 2 8] £©2&6£jjVr5£>{^ BWWIIt-jXJRfci 
£> a * * h cWMto&e^W: & 3 * $U ©5£T- fctii» £ ftiJ 
flTt Stft^ifct SSffi ^Tfj&^tf, ft 8 ©sSfc *^ 

JSQ t.t£Zo £fcftl©^T- 0 0 (*fi*tf§ 
50r = 0, flOr = Os 



jWrqrt&feB«*ik Hi-fex *ff^^->tts (5^ 3 J: 
5 B8®©7fm£Efc*H i: LTfflWHSf-f 3 £ £ #T- § S. 

i&7tc:^?-t£C>3:3. 
[0 0 2 9] 
[»7] 

00 = 0, 00 = 0, 0 0 = 0. 



d (0Or, 0O)=O 



[0 0 3 0] !P*n UW£m®r, e r K v b tt¥S» 
it (ft 6 ©SO tts *8Tf*-rcik#T»*5. 



[0 0 3 1] 
[«8] 
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(J (8) +M • Im) • 0 4-X (0) 

+M- Fp '8+M' Fv 1 8 
=M • Kr • 0 r + M • K r • 6r 

[0032] -15, mwfty---x<D7mKrtjiz:*m.& *>> nai ot-^vtisc&s. 

fttttBftt-r* @^KS5|jljlt|ll^©Hgi5«ia[A s (5i: [0 0 3 3] 

^•jin^itft-racD-tN »9-c^-ra»)fca*. bp [»9] 

01=i01r, H-fll^fl2r-fll r, .... 
, flG-eB 1 ?^ r-95 r 

[00 34] [RIO] 

0 1 ^ 6 1 r . fl 2 Nfi 2 r, • • • • . fl6%«6.r 
[0 0 3 5] *©ISJk »8<0SJ:&iEftW«jCttl 1® [0 0 3 6] 

(J (6r) +M - Im) -Qr+X (8r) • © r 8 + Z (© r ) 

+ Y (© r ) ■ Fr + M • F p • © r +M ■ Fv: 8r 
^M«Kr-©r+M«kr-0r 

[0037] uxuxm^tzmiz, quaec* 
b Ptsttjfffl'^svNiaiQittfflfflt/fcD^v b i 

-V6r»SJ; (BP** ^SLd (6r, 0 0) = 
0) s Dfliafc:j;4J5»CDXU («£) SAQfcnt 

T=Kr • 0 r + K r • 8r-Fp 
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[0038]: 

[JR1..2] . 

- .. , . ■. 8 = © r 4- A © 

[0 0 3 9] %^X, ' Z(DXls*%llETZ>tzlsb^ &4 

[0 0 4 0] 
[JR13] 

• © — Fv - 0- I m • © + K u U • 



fflU Ut (tti, u 2 . un), d (AO, 6 0 r) = 0 



[0 0 4 1] dffllS 1 3©£li¥J!HKD#f?C:fett4* 
BPt. (0Or, 0 0 = 0) ©tt»C#tt-3BM«!t*--# 

[0 0 4 2] £©»IE*U©J*aifco^T&fcBIMirr 
S.R12, ftl 3©5$£D#y h©»a!j#fl5£T'&3 



£ o 

[0 0 4 3] 
[*1 4] 
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(J (Br+A9) -f M • Im) • (8r+ae) 
-HX (0r+A0) • (0r+A8) * +Z (0r+A6) 
+ Y(0r + A6) • (F r+AF) +M ■ Fp • (®r+A0) 
+ M.- Fv (8r+AB) 

= M- Kr -8r+M' Kr • 6r+M> Ku «U 



( j ( q r ) + (5 J/d 0) r - A0+M • Im) • (0 r + A 0) 
+ (X (6r) + (dX/d 6) r • A©) • (8r + A8) • 
+ (Z (8r) +. {6Z/d 6) r • A© ) 
+ (Y (© r ) + \BV/6 6 ) r • A©) • (Fr+AF) 
+ M- Fp • (8r+A8) +M'Fv (8r+A8) 

=M • K r • 0 r +M • K r • 6 r +M • K u • U 

{BU (flJ/fltf) r, (5X/fltf) r. (flZ/flfl) r, 
( <9 Y /<9 8) r : 0 = 0 rT©fg$3Mft ' 

[0 0 4 6] Xl^A0O2*W±G)Ja*MSi" [0 0 47] 



+ <J (6i) +M • Im) • A0 + {8 3/6 6) r • *0 r - A© 
+ 2X (8r) • 0r • A0+ 0 ) r • 0 r 2 • A 0 

+ (dZ/d 6) r • A0 + M • F p ♦ A0+M • Fv • A 0 

+ {ay /a e) r-Fr-Ae + Y(er) • af 

= M • K r -Br+M-Kr • 0 r+M • Ku • U 

[0 04 8] Mffifty-#&&&^feft?z> t sait [0049] 

S»l lH^UfcaJ:D, »1 6<D*ttafi«A»K:*l 7 [R17] 



[0 0 4 4] KHCHaAH-^-'J^v^-fai:, ^ A 



[0.0 4 5] 
C»l 5] 
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(J (9 r ) +M • I m) • A9 
4-(2X(0r) • 8r+M • F v) - AS 
+ { 16 3/6 B) r -0 r + (dX/d 6) r • © r * 
+ {3 Z/d d ) r + {6Y/3 9) r - Fr+M-Fp) 
+ Y (0 r ) • AF 

=M • Ku • U 



A© 



[0 0 5 0] £5>£s J (6r) It® izX 
V^£, X (0r) &m&'h$\^ts mWf^^-^fO 



[0 0 5 1] 

[fti 8] 



2 X (© r ) • 0 r <M • F v 
(d J/d 3) r. • a r + {dX/d $) r • 0 r 8 

< ( a z/a e) t +m • f p 

[0 0 5 2] Z^X, ftl 7©5£t±ftl 9©«t«-T^ [0 0 5 3] 

h&XSZo mm [ftl 9] 

(J ( © r ) + M • I m) • A0 +M • F v • A 0 J i' > :- 

+ ( C<9 z/# 0 ) T + (3Y /a 8) r • F r +M • F p ) • A© 
-hY (0 r ) • A F 



[0 0 5 4] BP"*., ftl 9©5£l£#fx>^->fr£©X 

U= U <9 + (M « K u) " 

[0 0 5 7] ft 2 O0^tl 9©^C-ftA-TSi:> ft 
2 1©iP<J;65. 

(J (0r) +M • Im) -A0+M 



[0.05 5] zu&®*miz-tztm&iJ<Dnm 

[0 0 5 6] 
[»2 0] 
1 • Y ( 0 r ) • A F 

[0 05 8] 
[R2 1] 
• F v • A 0 



+ ( (a z/a e) r + (ay /a 9) r - ft+m-fp) - a© 

= M ♦ Ku • U0 



[0059] 'fciXs u^ft2 o<D&*m^XMm-m 

±l&mftAF&+fr'\^ <, ft2 1 ©Sfcifc^T^SLi: 
frte-rzhtfX-gZ>lZ<bl£, AF = 0 J:U ft2 00s 

©^ 2 a&tnf -r* c t & < wT®»ffau e 



[0060] &TFs %<DWftm.xie<Dnmz^xWLW 
■rs. 

[0 0 6 1] ft 2 l©SliA0iCit5W^SS-eife 
■5*^ Ufr^sm^*1^3a£^Tft2 2©tRC 

[0 0 6 2] 
[»223 
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x = A • x + B ♦ u 
y = C • x 

x= (AO I, Ad 2. • • A8n 
u= ( u 1, u 2, .• ■ • • u n) * - 
y = ( A6 1 . A0 2. • • • • . A 0 

[0 0 6 3] mmu3r^i/-*mm\z£y), §& 

[0 0 6 4] 
[*23] 

oo 

J = J (x* Qx + u l R u) d t 
0 

[0 0 6 5] 
[&24] 

u = — K x ♦ x 
[0 0 6 6] ffMH»Jft«/hft-4C:fct±»-«2 3© 

J^T> IS2 4CD^S.«IEfi (SMWufctl-* 
[0 0 6 7] ^i^AF^b'J'^^A, 

Stt» »2 5 
[0 0 6 8] 
HR2 5] 

x =A • x +- B • u + d 
y = C • x 

[0 0 6 9] «jSV^iV-^aHKJ:illfx IS 

2 6C^-r2JW&SC©IMBM»Jfe«^t-i-autt»2 
7 ©attttW 4 d § 5 o 

[0 0 7 0] 

[&26] 

oo . 

J- f (y 1 Qy +u fc Ru) d t 
0 

[0 0 7 1] 
[*27] 

oo 

u — Kx • x + Ki • J y d t 

0 

[0 0 7 2] »2 7©S*>n »2 40Si:lR»^ 

[0 0 7 3] ::ts uftW-»-T4fe«)fctty-f >K 



, AM, Afl2, • ♦ • A0n) * 
U 0 
n) * 

D # * h ©JPO&SB 2 4 \zm t) Oft fc««-b >1t4 0, 4 

2 i: §MS5 1 ise t p - * u x. > n - y \z <t d.jr * a 

[0 0 7 4] 
[»2 8] 



q 1 


■.- a l 


- 6 o 


q 2 


= 6 2 


- e i 


q:3 


= 6 3 


-6 2 


q 4 




3 


q 5 


= 6 5 


-6 4 


q 6 


= 6 6 


-6 5 



[0 0 7 5] JHfltilS 2 4<Dffitt£d 3 

£*S*iRz >t4 0, 4 2 T'^tBT' ISCilK £©& 

[0 0 7 6] 

[»29]. 
0 3 =<* 

62=63-q3=0-q3 

M=fl2-q2 = ^-q2-q3 

60 = ei-ql = 4*-ql-q2-q3 

64=03+q4=0+q4 

65=64+q5=0+q4+q5 

66 = 05 + q6=<* + q4 + q5 + q6 

[0 0 7 7] XUA0li»3 0©^T-at"^i: 

[0 0 7 8] 
[*3 0] 
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A8 1=81-61 r = 0- q2-q3 - (0-q2r-q3r) 

= 0 - A q 2 -A q 3 
A02 = 02 — 02r = 0 — q3 — (0-q 3 r) 

= 0 - A q 3 

= 0 

A94 = 94-Hr=Hqi - (0 + q4r) 
-0+Aq 4 

A05=fl 5-0 5 r - # + q 4+q5 - ( 0 + q 4 r + q 5 r ) 

=0+Aq4+Aq5 

A06=0 6-06r=0+q4+q5+q6 
- (0 + .q4r + qBr+q6r) 

= tf> + A q 4 + A q 5 + A q 6 



ffiU 



A q i = q i — q i i" , i = 1 , 



[0 0 7 9] £r>-Cs 2&3 0©5£«\ vhU»W«S 
•?» 3 1 ©UK «-T i i: #T* £ S o 
x = E • q 



[0 0 8 0] 
[&3 1] 



V 6 



x = I 

q= I 



E = 



1 . 


A 0 2 , 


• 


• • a e 6 , 


A 6 


1 . 


A 6 


2. 


» • • 


Aq 2. 


• * 


« 


Aq 6 


. 0. 


Aq 2. 




• Aq 6) 


1 


-1 


-1 


0 


0 


0 


0 


0 


0 


0 


0 0 


1 


0 


-1 


0 


0 


0 


0 


0 


0 


0 


0 0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 0 


1 


0 


0 


1 


1 


0 


0 


0 


0 


0 


0 0 


1 


0 


0 


1 


1 


1 


0 


0 


0 


0 


0 0 


0 


0 


0 


0 


0 


0 




-1 


-1 


0 


0 0 


0 


0 


0 


0 


0 


0 




0 


-1 


0 


0 0 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 0 


0 


0 


0 


0 


0 


0 




0 


0 


1 


0 0 


0 


0 


0 


0 


0 


0 




0 


0 


1 


1 0 


0 


0 


0 


0 


0 


0 




0 


0 


1 


1 1 



a e 6 ) fc 



[0 0 8 1] (SfetjTs 0!l*.tf*2 4CD5SI±R3 lfc^b 

[0 0 8 2] 
[*3 2] 

U ( K X • E ) • q =-K q • q 

[00 8 31 H32 ©s$tt* tmm-a. *Mffl 2 4 ©« 
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3 3 ©5*,£#;L 5 d t* J T* £ So 
[0 0 8 4] 

[«3 3] . f 

u = - K ^ • 0) * 

[o o 8 5] mn*t>mi uiiMfcx-^T'fcstfs £ 

*16*6»3 3t^tu4»ailfci^fe> -©*J 
3 2©a*ffl^a^fc«fc^*fc>6ftv^fc* l 8HR 

5t>07&W^1t-#©#©*§^3s H8tt»3 
.3 ©St i *Sj6{b«HBIffl»6*, 0 9 ttft 3 2 ©5££ 

j^sRjfcfwww©^***-. lotiniit 
sarfflfc 3 «« rtfca^ostfflfcT 9 -* *m bt* 

D „ -5 * H 1 0 #BW£1W»©fc©»&^ DS 1 1 
3 2 ©5£ C <£ £ *«£fti«!HW©»&'& ft, i ©HmgJH 
6 ft3 2©AfcJ:*»*i:*3 3©St 

m©St J;*fc*Ju c©SjeflsfW»*fi-5Ci:Tfo 

[0 0 8 6] ^ ±iatt»2 7C5%rscK:4>aau m 

*t»^ < Bffllt:lB«Mbt-4 £ fctf-C § So 

[0 0 8 7] i>A±*mmt\sT, mi 2*>£igi 4©? 

^ d n © 7 a — _ h (i v h i 5 C^fiB^f© 

(mmwim®) N ?ej&3a«wkcatJ , TfB*bfc*© 

[0 0 8 8] 01 2ttS«]©)tS^Si©ffiWfi^7 
o— hTfc&s S&TS 1 0fc*WtHflSftifr* 
Iqr, qrh'-n £^&tr„ IP"&n P# v M ©fffl 
ffllj-ny h 2 6tf©ROM6 6CJ±I2|4t:frfilt:s 

ft) ifimHisfiX^^ -?n*WWK5lgfj^ifiqri: 
MtqrH-n («£*i*Wifi) tc&Ntgitdtu S 
1 0 -Ctt*©jajl*nfc« <lSS!ltfc#ttS) ft, 12 

[0 0 8 9] JKWCS 1 2fc$tA/T? j e©IW5fco^T* 
.W©ftflEqftX*U S 1 4K«A/*Hjj*©SW»&HWi 

"£tf-#jft©a^**jwti*ao cnttJiftwtttHrtE 

ufc^-**-*©^mi^{i©^T-jftH£*xs. *^ 

T-S 1 6C*V^T««ft^, K » hftX* 

U S 1 8t*JV^TS6HRftflqfcI«A*qrfc*»6B 

gEtfSfilMAqftfffciJU S2 0C^T*3 2fe4tMi 
ft3 3 ©5£©l^t"ft*>ftfflUTMIEflu 



(«k »3 3©a*fflv^i:*tts i 8ttyv>rr 

gfcH£ft2>o «5WCS 2 2t£V'>TS 1 4Ttffttibfctt 

cs2o**ajbfc«*in»u *©{Bft-tf--tfT>r 

tmft-TSo ttV>T N S2 4T«#Sftbfct¥lJW;* 
ftSSf, *©SWfc-3V^BH*t:f|i!liPfl[ftifc£U' l 
2©H*fcoV^IM»aftiJ^b»fcai:* ifcffll$ft|t 

+ ic , ov^TB»©f^***t)«'*". ft> «»©«*» 

[0 0 9 0] ^ ' 'T-g^^ns^^-i:^ S22 

ttftRH-fcefcTJfcft. BPt.s- BWC©»HIHft*s 
$]©J£Hfii5 1 8 v 2 0 R (L) , £ft£©KHtt 1 6 R 
(L)\ Sj*Jt©SBMBl-0y-l-2, 1 4R (L) , m- 

m<Df&>mm io, i2, i 4 l (r) s iionn® 1 

6 L (R) s m®(D8.MW 1 8 , 2 0 L (R) t u * 
©|lIT-^M5&»P»-rsflltbfco BP** SfJfebfc«f»; 
©fiB*C*-*-*-*ci i:d fc****v>H»ft«Sfc"r fctSE 
bfc-*-©T?» D v : ^©*S*s RfM«Jt:*«*«ftV^fcSt 
ti\ 3a^©J&K*fcKK8fco^T©#»fl5 

ih&t&iz. <dm&t-±t omm^tmt &° ■ • 

[0 09 1] @127D- .ft-h®S2 4T'3SSP» 

jftk*iK*n*fc*ttiai-3^D-r- • ft-httft 

bTJKWirSfcN $te*S 1 0 0*»e»S 1 0 4^3*3V^T|sI 

^t-y--^ffiij^iffl^ffmbfe^v s i o e ca^Tfflsiia 
ufe6ffl*-by-y-3 ecttJ^^^SUbbfeiSBaitiDtio 
fca-eb;i/^t&A*u s i o 8-T?3>:75-f 

¥8cftfflv^Tfr^. «v>ts 1 1 o iz&^x j y—-#mm 

j|Lfcffi£it-#T>7*£|±S:*/U S 1 1 2to>/7 

*>?>?^B#raA s )ii3ib^s*-r**iM-rs. *fesn 

0©MIEMu©fi{±, Ull 27D- -ft-bfflS2 0 
TlWibfc«[ft«#bT*JV^ffiffl-r*. 
[0092] E1137D— • hC^TS 1 1 2 

•C3>^5'f T>^llPl«»Tfc*IBf*nfci:*ttiai 4 
7D _ .^.^—f.CQS 20 0*?>S2 1 4lZ'&-oTmW 

SJ*ffi©fBWffl[ft«sEt's* t s ^n(±s2 1 o©MiEa 

U©gtB#ft2 0©a*»6ftJfe*n4Mlftl»Jttts si 

^bfeitftfflv^wKitaffMiiWi^swt bfc^ 

AFft*Hft.J:#Antf»3 2*fctt»3 3*»e>»UibT 
_ . ^-jxcos 2 0 t*5l>T^2 0 fc^tofczS© 1 ^ 

e>»tUbT^)^v^o 
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[0093] ;i£T?ii&aLfe8WHRJ©s#©i* 

00 

J = f (ql •Afl l +q2 
0 

+ q 4 • Afi4 s +q5 • Afl5 l +q6 > A8 6* 



4 ©tit & So 
[0 0 9 4] 
t»3 4] 

AO 2* + q 3 • A 0 3 * 



+ r 1 • u 1 2 + r 2 
+ r 5 • u 5 1 + r 6 



u 2 2 
u6 8 



+ r 3 
) d t 



u 3 2 + t 4 • u 4 



[0 0 9 5] CCJWPBRJttSS&CXl/Afl ifctWI* 

©BfRfljifrgtftias bT < s o mm v * * u siiT* 
c©M^©^i*^fetBi-rs^s^fca^* s ^ 



[0 0 9 6] ^Z1T% £0«l!J3fc:6V^tt2JSiMT©«r 

»*#jti/r«#Q, r a«ci/fc. *ncH 

[ 0 0 9 7 ] m 1 6 fcjjVttBfc* XKPOiaUlftffiB 
(x, y) fcXVAx, Ay#£bfc»£*#*.S. £ 

ne>tttic'3-5.*>6»a8CD«t:^ , rii:* s, ?*5. ■ 

[0 0 9 8] 
[»3 5] 



x = 1 1 • s i n e 1 + I 2 * s i n 9 2 + I 4 
+ 1 5 • s i n 6 5 + 1 6 ♦ s i n 9 6 



[0 0 9 9] 



[0100] 



y 



A x 



II • c o s a i + l 2 • 
+ 15 -co s 0 5 + 1 6 



[ft 3 6] 

c o s 9 2+ 1 
• c o s 9 6 



s i n 9 4 



c o s 0 



[0 10 1] 



Ay = 



■ - v--v -[ft 3 7] '•: 

1 1 • c o $M • A« 1+1 2 • cos^2-A92 

+ 1 4- cosM*A04 + 15 • cos85 • Afl 5 
+16- cosfl6-A96 

[ft3 8] 

1 1 ■ s intf 1 - Afll-12 -sinrS ■ A92 
-14. s infl4 ■ AA4-15 • s i n«5 • Afl5 
-1 6 • s in«6 -Afl6 



[ 0 l 0 2 ] m l 6 tttfPCDiau&fettC [0103] 

(x, y) *f.©Xl/Ax, Ay0ffiI±OXL/Ap [$3 9] 
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Ap 2 



Ax 8 + Ay* 

i ((ll'sinH) 8 + (ll'COsn) ! ) 



+ ((12'sln(J2) 2 + (12 
+ ( (14 • s infl4) 1 + (12 
+ ( (15 • s infi5) * + (12 
+ ((16-slnfl6)' + (12 



A 0 1 

• A0 2 2 
'AM' 

• A0 5 s 

c o s 0 6 ) * ) - bee* 



c o s e 2 ) 2 ) 
c o s 8 4 ) 2 ) 
c o s 6 5 ) 



) 



a 



1 .A01 l +a2-A02 s +a4 - AM ! 



+ a 5 ♦ A 0 5 8 + a 6 • A 6 6 1 

[0104] £ ©a* & BJ3 h B«S$fcfiMi*» 
£»©X.UAp2 tt % §ijy^©MXVAeitM5 

XbA0 i£/h£<-mi;£> {ft«XUAp2 

< "T * £ fctfT? S a. fffflffiftJ lis*©* 

jIir^{4Si©X^&^IE-rsc:fc* J -e#So BP-fex m 
^©MCiE x *t«l1ll**feV'»fc*JQ:t:tt^ £T©U> 
•.*#t£-ov>T©«»««!Eb < -T 5©T&& < SftftS 

So mtJU R34fc:fevvt» A 0 1 ©R**/Jv* < b 
oo 



«5E>^*%J1U u2C«4-l i ^t*S<.l/t^ 
kSttr 2ft/J\S <-rftfcmv\> z.<DWz s ££{bfflM 
fcttSOC, fi-frQ, R©*t££S®£f6iJ*8?bfcV>tfcB 
(££T? ttHflSA i;©HflUteBW«-<OiftB'C tt 

5 x . m i£J£ft©teB£*jS Gtt»W) tWt5 d t 
ti^mtteZo m> c©3B£¥i*tt%'.ja3tttll©*ft6 
•*\ if-flli©gBte©ffie C 4> jtfflqltiTf 85. 

[0 1 0 5] ■ u- - ■ < V 
[*4 0] 



J = S (q7-Ap i +q3-A03 8 +rl-ul*+r2 • u 2 2 
0 



+ r 3 
oo 

- J (k 

0 

+ a 5 
+ r 1 
+ r 5 



u3' + r 4 • u4 J + r5 • n5' + r 6 • u6 8 ) dt 
(al • A 0 1 2 + a 2 'A82 l +a4 1 AM* 

A05 2 +a6-A06 2 ) +q3 • AH' 
ul*+r2'ttZ' + r3 • u3 2 + r 4 • u 4 2 
u 5 2 + r 6 • u 6 2 ) dt 



[oio6] i©soKWtt±sB©«i<x we^-y--** 

ftflt*fc2.je*fT©im«»»D#«' hCIBHBSBC^V^ 
^fcR*bfc#fr^*->©B^IlE2:*l*©fc* 

fcT#-#JI^«fcJEb&tr«fc*ijabfc©tN iWx* 
5it*ST-t5o *fcllfl*u©»ttfcl»bTtu sffiHP 

a-r*ac**jabfc©^ *©inHifcj«H-rs^ftc 



[0107] H17 tt#fSW©SS 2SM09fc5Vr? r n * 
£ EIT'fc i> s S6 l *KW©BI 4 
**•*>©•?**. £©0!lfcfc. HWBbfcy-f >Kx, 85 

SBi*tt«t*^Ttt, a i 8 cas-rac* ^> 

ftJB«aRC*fbTtt-*tttS*bfc©KMU 019 
[0 10 8] £nCouTg£Bjrr-5^ fl.SL#£Dfc2: 

y-r i/*±»fT*v> - r*©aiSft¥*&% &a 

< bt 'J >*©J«SFtt*±fcr3 £:> ii5)SI^©m 
^^©tBilj^^^-hvt^^^-Xrtfiitl^^ % 
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WifimtiZ lSJa«MIB«fflttlB*iESefc»?B b» T^ftV^ 
bfrb&tf^ Wffl«fWST?^»fctt« 

«C*3»T? fcfci: bTfe#Wc:*S&*5 s ;ui:& »k ^ 
e«T«fflfi£ n > tr jl fc -a THBB*% 

[0109] £©|ffi©»HttSiffl«{fre#«K*-i\ 

ilfif -5 it £«};?>&©-? £©it5JH&{I^£ 

fc«rfc**«K«fi&b&. flp-fes 01 9Cjj*L&*C, 
U U * s PM4£^iSJia&$I^T-fct<£ < -T b 

■^rtCKWBaBsw©^ -f -r««c b&«- ;r© 

7 ©ttitt£g5£fcttfc 4 l ©sST-Str £ #T' 

Af, Bf, cf *wmm%\~#^-(Lmgwtj£.?z> zt\zz 
toil o] 

[R4-1] • 
z = A I • i+Bf • v 

u = C ff ♦ z 

[0111] *£K0!l©&& 0127D- - b 
©S20> 47D- - f t-b©S2 10 T?©3iiE 
iu, U©»ffiK:^&!K 3WRa*CjtSt*f 

[0112] 4^ffli*££fcffiHB|i%< («3lv^fiU- 

«j&r*«fc*fi)iu *«>iftSbfc*ff^*->©i« 

ft*i:IIW©AflEt©(EI*il6«ft*T*«K. *ftCJS 

^•c*»&aM^«u*ai/att«t«ifiatfc©-eN Pffi 

*ftin b&i v®£«fc b se*tt*-» A < 5 - 
i:#-ess£i:fc:jna.Ts ^T^^->* s ^«lb%^iH] 

HWMuOJfHJfcWbTtis 5ttWCf1sJ3-rs*WJffl*» 



«fl[i:«(«8J«J8JKi:*»e)Wfflt:J|itB-r*«Ct)*J58bfe 

©t\ *©i«ffifc*w*a^*fcJ:*fcStt«sfc»a 

-fa 

[oii3] ^ ±iBbfc^is m2mm.miz^x 

jrrsWfcbfc/*, RIBIC«P9 (a) (;\) c 

jj*"*-fflflfeJDj|£bT*»Av\i 
[0 114] ittt, EHfcjjibfellM^ i&7Ji*—> 

^fc *n8©^ifitttift«^«T?«kHi * n s ^ t * fev *e 

[0 115] ICtt, 3©^BJ5 2S^fi : ©PS^»D 
Kov^TBWII bfezA ■ ■■■tft-fcR Wi* £©T-fc£& 
<s iJ£fcobtt3j^±©W^ttPs)*«s> bC^SS 

r 3*>©t-&?>o 

[0 11 6] 

l%W<D%sm lf*illiMtfeoT(±, N&&Mrntfy 
hCWffl'J >^©^B5g5tiEbfc-9--^-^tm^© 
ttf«*-5iU- ft0W&fflfc«*^&lfl!£b&B«l£*fc 

a? bjia£ k ©«M*«**fRi zmm&x-m 

•r^<»2©ttff*fe*||fr*«W^«J:«M^ buIB 
fiWglt SMaW*©HW«C**3ftfe* 2 ©tStf; 

mzmm bTHuiait-tf^-* \z4x. s*c*j«b&© 

[0 117] »*JS2iR©SS^fe^T(±, mjiBIW^ 

ft«»-r««t«fiRbfc©-c^ ia^t^2©^«*ii 

[0 118] 8»#5l33»©*Eltfcfc-3TB: % ButBPiC^ 
ti/D^^hA^ S^iis *-nt»l©M»ft^bT3tte 
$n*2*©Wfi|JU>^i:*»6ftD N WHWBU^^***' 
©5fc«IW«EK:JB2©H«Sft«[A«2:^t N S^2©g|gi5 
fc«IIBJBl©BlflSi:©iaifc»3©MflSftfltits IS2*© 

tmv >^T3£scaa*sa*boo*ffra 2s^t 
loD^^bno, iiui3fi!ij«ei±> i^iw©m 2 II 

S5s £&»©» 3 Hg5, 3:}$p©^ 1 Hft »©^ 1 

nas« 5sw©m 3 mm. aa9©»2iaa©«t:as«t6n 
f^«t» 2©aw^**fti#it'j-««t«idibfc©Tf» ftufli 

[0 119] iS*iS4ll©Stt^^^T{±> «FBB8W¥ 
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j££nsn#y b©g|&l;:jSbT^;iS^£*SJ5&;bfc© 

[0120] mMs^v>%iW£.%>-ox&s mswa& 
SMiM**-r*«fc*j«Lfc© , eN *2©«fl*fe» 

[0 12 1] tt^lH6JRCD^St:fe-3Ttts 7-f-bVS 
[0 12 2] a»*S7fllffl««C»-3Ttt; A»W 

ji^^qjaaagt^bTpj^cffifiiibfc^TN tuiBb 

[0®©1&#&S£W] 

[0 1 ] iffl»«c»4Ba»iD.#i!' hoftuwsafe 

[0 2 ] 0 1 C^-rftiJ»i=! s» b ©BMI^D .v * Blt'fe 
[El 3 ] 0 2 CftWi- y b (DMfflOo ■&©0WW& 

[ni4] 0 3 ciavrwefctf-#*i^ ^©«wejitti 

^5^2©J*^M<feiP»-rs«^ : &^t-^a s>*HT!fc 

& o 

[EI 5 ] 0 1 CtjVT n# y b ©lilrt&SlrilOill&S^ttJi 
[0 6] 01 C^t"DJ^^ b©*^lRl©ai&ST:"fl5i 

[Ei7] 03 fc^-rBrasfc-tf-— #*©#*«*•&»£■ 

3 &<lft ^ * ©iSStt * w+Wt- * 0T- & 

So. 

[0 8] 04 c jpr* 2 bfc*&©0 7 



[09] 08i:|3I#©^©T*fe^Ts SiJCD^ST-^ttSb 
tzWi 2 ©jfftfifciQff bfe^O^T 1 -^ Et'fe S. 

[01 0] 07 k ram®* "Cn o*fH©5a* 

[01 1] 01 0i:|5]1t©t)©T*$.oTs S^Cth"*"* 
2©»ffJiftinllbfca^©*R5 s -*iaTf»s. • 
[0 1 2 ] 0 2 ©wwr*©*^*** ^ o- • 

hffe-pTs K-fi3d««©IW»tt»Be*^ - *"70--.f- 

[01 3] 01.2.t|p]fll©fe©T*$.^Ts 3BJftKf©3-^- ! 

bT'&So ' • •• 

[014] 01 2hlflH*©*>©T-<&oT\ ffiS3d$$© 

[01 5] 01 2*»6.iai:4.CS<LfclfilHHlRfflaftBira'*" 
4iWT©ttflR»Wt!&So' 

[016 ] .0.4 ©HkfWfcfUti'*'* £ ©i¥ 

|BiH«(Ott*©ftS#85*lliWr*»WIB|-C»S. 
[0 1 7 ] #WE©» 2*JK0ll*SVriH'4 tRWfflllWa- 

[018] m i&tfmoyj — Yrtv&yj >©in$ifc 

[0 19 ] m 2.%Wfr\<D7 4 - Y>1 V&V'i >©JS$$fc 

2 WWU^* 

1 OR, 1 0 L P^lHlfi£ffl©Hgi5 (M) 

12R, 12L . -»W©fc:f*-#l*OfflBMS 

1 4R, 1 4 L B«»«DD— ;i/#ia©H« 

1 6 R, . 1 6 L Bl«©t: v^-*FRl©BMe 
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